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ABSTRACT Thm ﬁlms of amphlphlhc ionic polyacetylenes based on poly (N—octadecyl 2 ethynyIpyn—-'
* dinium bromide) were formed using the Langmuir—Blodgett and layer-by-layer deposition techmques
The surface pressure—molecular area isotherms of the monolayers of these polymers at the air—water
: interface indicate that the alkyl {octadecyl) chains of the repeating units are oriented perpendicularly to
A the water surface while the rigid conjugated polymer backbones are located within the planar layer of
: : the interfice. The molecular organization of transferred polymér multildyers has beén also'studied by "+ " %
FT-IR, ATR, GAR, and elhpsometry As a result of this study, a model of the molecular crganization of "~ ™" *

‘ ultrathm films is proposed, in which the conjugated backbone chains of the polymer molecules are orlented R
parallel to the substrate and are sandwiched between iayers of interdigitated octadecyl groups: “The ™
electrical conductivity of the polymer films was found to increase subistantially upon doping with iodine. .’
Enhanced gas permeability and permselectivity of membranes fiom Nafion were achieved by depos1tlon P

~ of ultrathin ﬁlms of the above poiyacetylene on these membranes T

' Introductmn. :

Polyacetylenes have been the focus of research in: the
field of molecular electronics as conducting wires.. A
large number of polyconjugated systems such. as poly-
acetylenes - and poly(diacetylene)s were also recently

studied in the form of thin films.! We have recently .

reported on the synthesis and characterization of con-
jugated ionic poly(N-alkylethynylpyridinium bromides)
with a long alkyl chain (CigHsy) attached to the quat-
ernized nitrogen. ‘These polymers combine conjugation

and amphiphilicity and are therefore prime candidates -

for ‘the formation of two-dimensicral congugated sys-
tems.2’ The structure ‘of these polymers is given in
F1gure 1. They were ‘prepared by activation of the
acetylemc bond through quatermzatlon of the pyrldme

nitrogen, which resulted in a spontaneous poiymenza h

tion of the triple bond.3~%.

. Control of the organization ofa ﬁlm on the molecular_
level is a very desirable feature for electronic applica-
tions.. Techniques such as’ Langmuir— Blodgett film-
~ deposition and “layer-by-layer” self- -assembly of polyca-
tiont and polyanion are of interest. With both these
approaches thin films of ionic polyacetylenes with direct
control ‘over the degree and ‘type of ordering and film

thickniess may be obtained.. In this paper we report on

the formatlon and characterization of thin films of a
conjugated ionic polymer, poly(N-octadecyl-2- ethynyl-
pyridinium bromide) [P2EPY/C1sHs;Br]. “The uniform’
and facile formation of multilayers”leads to Iayered
~ gystems which have potential in electro- optlcal perme—
ation; and permselectnaty applzcatlons ' '

Expernnental Sectlon ’

oy PP Synthems PZEPY/ClngqBr was prepared usmg two
different synthetic. approaches. . The first approach involved
. the d.lrect reaction, of 2—ethyny1pyridme (2- EPYJ w1th 1-bro-
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Flgure 1. Schematlc structure of PEEPY/013H37Br .
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Frgure 2. Reactlon schemes of the homopolymer and copon—.
mer formatlon :

mooctadecane (- BO) "The second 1nv01ved quatermzatlon by-
1-BO of uncharged polj{2: ethynylpyridine) (P2EPY) previously
prepared by thermal polymerization.’ -A completely quater— .
nized P2EPY/C;3H37Br “homopolymer was produced in.the -
former Teiction, while 'a random. copolymes of 2-EPY and:
N-octadecyl- 2—ethyny1pyndnuum bromide (P2ZEPY- q—octadecyi) _
was obtained in the latter due to partial quatermzatron 2b="

30 mol %) of P2EPY... We should. note that assrgnment of
complete quatermzatlon ig based on the absence of the peak SR
at —74.ppm corresponding to.the unquaternized mtrogen in, o
the “N'NMR spectrum, and the presence of residudl unquat:.
ernized sites, at the level of sénsitivity of NMR, may not be;
ruled out (see below). The details of synthésis and character-
ization of these polymiers:have been’ reported elsewhere 2 ‘The "
reaction schemes are shown in- F1g'ure 20

2. 'General Procedures and Charactemzatlon Com
pressmn Isotherms and L-B Multilayers.  All pressure o
area igotherm measurements and: deposmon ‘ofmohno- and .
multﬂayers weré carriéd out using &' Latuda’ Langmmr Fim=
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